The distribution of norepinephrine (NE), cyclic AMP (cAMP) and cyclic GMP (cGMP) and the activities of related enzymes in the atrioventricular (A-V) conducting tissue of the bovine heart were examined. The concentration of NE in the atrium was about twice that in the ventricle. In the A-V conducting tissue, the concentration of NE was highest in the atrioventricular node (AVN) and lowest in the false tendon (FT), with intermediate levels in the bundle of His (HIS) and the right and left bundle branches (RLBB). The activity of monoamine oxidase (MAO) in the atrium was about 2.2 times that in the ventricle.
SUMMARY
The distribution of norepinephrine (NE), cyclic AMP (cAMP) and cyclic GMP (cGMP) and the activities of related enzymes in the atrioventricular (A-V) conducting tissue of the bovine heart were examined. The concentration of NE in the atrium was about twice that in the ventricle. In the A-V conducting tissue, the concentration of NE was highest in the atrioventricular node (AVN) and lowest in the false tendon (FT), with intermediate levels in the bundle of His (HIS) and the right and left bundle branches (RLBB). The activity of monoamine oxidase (MAO) in the atrium was about 2.2 times that in the ventricle.
In the A-V conducting tissue, the activity of MAO was highest in the HIS and lowest in the FT. The activity of catechol-o-methyltransferase (COMT) in the atrium and ventricle was similar, and that in the HIS was slightly, but not significantly, higher than that in other regions of the A-V conducting tissue. The concentration of cAMP in the ventricle was about twice that in the atrium.
In the A-V conducting tissue, the concentration of cAMP was higher in the AVN and FT than in the HIS and RLBB. The distribution of adenylate cyclase (AC) was similar to that of NE. The phosphodiesterase (PDE) activity in the atrium and ventricle was similar.
No significant difference was found in the level of PDE activity in different regions of the A-V conducting tissue. The concentration of cGMP was slightly, but not significantly, higher in the A-V conducting tissue than in the atrium or ventricle.
In the A-V conducting tissue, the concentration of cGMP was highest in the FT and the concentrations in the HIS, RLBB and AVN were similar. These findings suggest that in the A-V conduction tissue, the regions that have the higher spontaneous stimulation is higher in the conducting tissue (especially in the FT) than in the atrium and ventricle. The atria are also richly innervated by adrenergic fibers. In the ventricles , the adrenergic innervation is less dense and shows marked regional variation.
The Purkinje system appears to be only sparsely innervated by sympathetic fibers.2)-4) The sinus node, AVN and atria also receive an abundant supply of cholinergic fibers. Although sparse cholinergic innervation is present in the ventricles, numerous cholinergic nerve fibers are present in the Purkinje system.5) These differences in the adrenergic and cholinergic innervation of the heart, with special regard to its conducting tissue, suggest that the distribution of norepinephrine (NE), cyclic AMP (cAMP) and cyclic GMP (cGMP) differs in various regions of the heart. Therefore, in the present study we examined the distribution of these substances and related enzymes in the atrioventricular (A-V) conducting tissue of the bovine heart.
MATERIALS AND METHODS
Atrial, ventricular and A-V conducting tissues were isolated from bovine hearts. The animals were stunned by a blow to the head and bled to death from the common carotid arteries in a slaughterhouse.
After death, the hearts were promptly removed and brought to the laboratory on ice. The epicardial and endocardial tissues from the left atrium and left ventricle and the atrioventricular conducting tissue were excised as rapidly as possible (within 1h after death) in a cold room. The A-V conducting tissue consisted of the atrioventricular node (AVN), the bundle of His (HIS), the right and left bundle branches (RLBB), and the false tendon (FT). S-Adenosyl-L-methionine-14C (58mci/mmole) was obtained from New England Nuclear Corporation, and L-epinephrine bitartrate from Sigma (St. Louis, MO, USA). All other compounds were obtained from Wako (Osaka, Japan) and were of the highest grade available.
Determination 
